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Automobile Interior or Exterior Trim Material 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to material suitable for 
the interior or exterior trim of an automobile (hereinafter 
simply called an "interior or exterior trim material") which 
comprises a thermoplastic elastomer having improved weather 
resistance due to incorporation of a specific UV absorber; 
i.e., alkyl benzoate having a specified chemical structure. 
More particularly, the present invention relates to an 
interior or exterior trim material having improved weather 
resistance and resistance to weather - induced coloring. 
Background Art 

Conventionally, vinyl chloride resins have been widely 
used as interior or exterior trim materials. However, use o 
vinyl chloride resins has recently been restricted because o 
concerns in relation to environmental pollution, calling for 
substitution by non-halogen resins. 

One possible substitute may be realized by use of a 
thermoplastic elastomer having resin properties suitable for 
an interior or exterior trim material . An interior or 
exterior trim material is required to have high weather 
resistance and resistance to weather - induced coloring, 
because the material is exposed to strong sunshine at high 
temperature while, for example, the automobile is parked 
outdoors . 



Conventionally, a variety of UV absorbers and 
photostabilizers have been disclosed, and use method of these 
compounds has been suggested for imparting weather resistance 
to polyolefin resins used as polymer materials for general 
molding. Examples of UV absorbers include benzo triazol e UV 
absorbers, benzophenone UV absorbers, phenol triaz ine UV 
absorbers, and alkyl or aryl benzoate UV absorbers; and 

p examples of photostabilizers include hindered amine 

yy 

%j photostabilizers. 

fy For example, Japanese Patent Application Laid-Open 

fy {kokai) No. 54-21450 discloses a method for improving weather 

yy 

a resistance of polyolefin resins by combined use of 3,5-di- 

y= tert -butyl - 4 -hydroxybenzoic acid hexadecyl ester (which is an 

lj~ alkyl benzoate UV absorber) , and a benzotriazol e UV absorber 

S or a benzophenone UV absorber. Japanese Patent Application 

Laid-Open (kokai) No. 55-54339 discloses a method for 
improving weather resistance of polypropylene resins by 
combined use of the above-mentioned 3 , 5 - di - tert - butyl - 4 - 
hydroxybenzoic acid hexadecyl ester and pentaerythr i tol 
dialkyldiphosphi te . Japanese Patent Application Laid-Open 
(kokai) No. 56-62835 discloses a method for improving weather 
resistance of polyolefin by combined use of the above- 
mentioned 3 , 5 - di - tert - butyl - 4 - hydroxybenzoic acid hexadecyl 
ester and a hindered amine pho tostabilizer . 

Regarding the above-mentioned 3 , 5 - di - ter t - butyl - 4 - 
hydroxybenzoic acid hexadecyl ester, which is an alkyl 
benzoate UV absorber, Japanese Patent Application Laid-Open 
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{kokai) No. 58-84839 discloses use thereof for pipes made of 
poly - 1 -butene ; Japanese Patent Application Laid-open {kokai) 
No. 1-62360 discloses use of the same for polypropylene 
resins which are subjected to radiation sterilization and 
used in the field of medicine, and Japanese Patent 
Application Laid-Open {kokai) No. 7-188473 discloses use of 
the same as materials in the agricultural field. 

Japanese Patent Application Laid-Open {kokai) No. 7- 
179719 discloses use of 3 , 5 - di - ter t - bu tyl - 4 - hydroxybenzoic 
acid 2 , 4 - di - tert -butylphenyl ester {which is an aryl benzoate 
UV absorber) as an automobile material. 

Thus, a variety of methods have been disclosed for 
improving weather resistance of polymer materials for general 
molding. However, no known UV absorbers or photos tabilizers 
provide satisfactory effects. Thermoplastic elastomers which 
are to be used as substitutes for interior or exterior trim 
materials are no exception; they also involve the same 
problems. However, no method for improving properties of 
thermoplastic elastomers has been known. An object of the 
present invention is to solve the above problems inherent to 
thermoplastic elastomers. 

SUMMARY OF THE INVENTION 
In view of the foregoing, the present inventors have 
conducted careful studies and have found that, when a 3,5- 
dialkyl - 4 - hydroxybenzoic acid alkyl ester is added to a 
thermoplastic elastomer, there can be obtained an interior or 
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exterior trim material which has excellent weather resistance, 
and resistance to weather - induced coloring, without causing 
bleeding or fogging, or contamination, such as plate-out, of 
processing apparatuses. The 3 , 5 - dialkyl - 4 - hydroxybenzoic 
acid alkyl ester is an UV absorber of alkyl benzoate among 
other benzoate compounds. 

Accordingly, in a first aspect of the present invention, 
there is provided an interior or exterior trim material which 
comprises a thermoplastic elastomer composition containing 
100 parts by weight of a thermoplastic elastomer and 0.001-10 
parts by weight of an alkyl benzoate compound represented by 
the following formula (I) : 




c I ) 



wherein each of R 1 and R 2 is a hydrogen atom, a C1-C8 alkyl 
or cycloalkyl group, or a C6-C12 aryl, alkylaryl, or 
arylalkyl group; and R 3 is a C1-C30 alkyl group. 

Preferably, each of R 1 and R 2 in the alkyl benzoate 
compound represented by formula (I) is a C1-C8 alkyl group. 

Preferably, each of R 1 and R 2 in the alkyl benzoate 
compound represented by formula (I) is a tertiary butyl group 
or a tertiary amyl group. 

Preferably, R 3 in the alkyl benzoate compound 
represented by formula (I) is a C6-C3 alkyl group. 
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Preferably, the thermoplastic elastomer is a polyolefin 
thermoplastic elastomer. 

Preferably, the interior or exterior trim material 
further contains a hindered amine photos tabilizer . 

Preferably, the hindered amine photos tabi 1 izer has a 
1,2,2,6,6 - pen tame thy 1 -4-piperidyl group . 

Preferably, the interior or exterior trim material 
further contains a phosphorus - containing antioxidant of the 
following formula in an amount of 0.001-10 parts by weight. 



H 3 C- 




t ~C 4 Hg 

/ 

-0-P 

\ 

t ~C 4 Ho 



/0-CH 2 v /CH 2 0 x 
x 0-CH 2 CW 2 0 y 




-CH 3 



t ~ C 4 Ho 



Preferably, the interior or exterior trim material 
further contains a pigment. 

Preferably, the interior or exterior trim material is 

used as a facing material for a ceiling, seat, or dashboard 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Thermo plastic; Plastnmprs 

Examples of thermoplastic elastomers used in the 
present invention include polyolefin thermoplastic elastomers 
and block copolymer - type polystyrene thermoplastic elastomers. 
The polyolefin thermoplastic elastomer comprises polyolefin 
resins such as polypropylene and polyethylene serving as hard 
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segments and rubber compositions such as EPDM serving as soft 
segments. The block copolymer - type polystyrene thermoplastic 
elastomer comprises polystyrene serving as hard segments and 
polydienes such as polybutadiene or polyisoprene serving as 
soft segments. Alternatively, a blend of the polyolefin 
elastomers and the polystyrene elastomers may also be used as 
the thermoplastic elastomer of the present invention. 

The methods for combining soft segments and hard 
segments in thermoplastic elastomers may be roughly divided 
into simple blending, implantation by copolymer! zat ion , and 
dynamic cross - linking . 

Combinations of segments of polystyrene thermoplastic 
elastomers include a styrene - butadiene - styrene block 
copolymer (SBS) , a s tyrene - isoprene - styrene block copolymer 
(SIS) , a styrene - ethylene ' butylene- styrene block copolymer 
(SEBS), a styrene - ethylene " propylene - styrene block copolymer 
(SEPS) , a hydrogenated polymer of any one of the four 
copolymers, a hydrogenated polymer of random SBR (HSBR) , and 
a blend of polypropylene and one or more arbitrary members 
selected from among these polymers. 

Alkyl hpn^na^p rnmpnnn d g rppr^spnted by formula (T) 

Examples of alkyl groups represented by R 1 and R 2 in the 
above formula (I) include alkyl groups such as methyl, ethyl, 
propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, tert-pentyl, hexyl , heptyl, octyl, and tert-octyl; 
cycloalkyl groups such as cyclopentyl and cyclohexyl; aryl 
groups such as phenyl and naphthyl; alkylaryl groups such as 
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methylphenyl and butylphenyl; and arylalkyl groups such as 
phenylmethyl , 1 -phenylethyl , and cumyl . 

Examples of alkyl groups represented by R 3 include 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, secondary- 
butyl, tertiary-butyl, pentyl, tertiary - pentyl , hexyl , heptyl , 
octyl, tertiary - octyl , 2 - ethylhexyl , nonyl , decyl, undecyl, 
dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, 
heptadecyl, octadecyl, behenyl , and triacontyl . 

More specifically, examples of the alkyl benzoate 
compounds represented by formula (I) include the following 
compounds (Nos. 1-5) . However, the present invention is in 
no way limited by the following illustrations. 

Compound No . 1 : 

t-C 4 H 9 0 



HO -^^-C-O-CiaHas 



t ~ C ,i H 9 



Compound No . 2 : 



t-C 4 H s 0 
li 



HO -<Q)-C-0-C, 2 H^ 
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Compound No . 3 : 

t-CsHu 0 



HO -<(^)-C-0-C 1 bH 



3 3 



t~CoHi t 

Compound No . 4 : 



CH 3 0 

II 



HO -<Q)-C-0-C, e H 



3 3 



t C A H 9 

Compound No. 5: 




H 3 C-C-CH 3 0 

HO -<^)-C-0-C lfi H 33 

Ha C~C~CH3 




The thermoplastic elastomer composition of the present 
invention comprises the aforementioned thermoplastic 
elastomer (100 parts by weight) and the aforementioned alkyl 
benzoate compound (0.001-10 parts by weight) . When the 
amount of the alkyl benzoate compound is less than 0.001 
parts by weight, sufficient weather resistance required for 
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an interior or exterior trim material cannot be obtained. In 
contrast, an amount thereof in excess of 10 parts by weight 
is not preferable, because the compound may bleed from the 
interior or exterior trim material because of a change in the 
environment, such as a rise in temperature. 

The thermoplastic elastomer composition of the present 
invention is appropriately used as interior or exterior trim 
materials; for example, for materials of ceilings, doors, 
seats, trunks, wipers and bumper, which are formed by use of 
known methods such as extrusion molding, injection molding, 
compression molding, or lamination. The thermoplastic 
elastomers are preferably used as interior trim materials for 
H 5 ceilings, seats, and dashboards. 

M-- Hindered amine photo - s tabil izers may optionally be 

□ added into the thermoplastic elastomer composition of the 

present invention. The addition of the hindered amine photo- 
stabilizers advantageously amplifies the effect of 
aforementioned alkyl benzoate compounds used in the present 
invention; specifically, enhancement in weather resistance. 

In addition, additives such as widely-used antioxidants 
may be used in combination with the above composition, and 
examples of the antioxidants include a phosphite compound, a 
phenol compound, and a sulfur compound. 

Ultraviolet absorbers other than the alkyl benzoate 
compounds of the present invention may be used in combination 
with the above - desc ribed composition. 

Examples of the above - described hindered amine photo- 
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stabilizers include 2 , 2 , 6 , 6 - te trame thyl - 4 - piper idyl benzoate, 
N - (2,2,6,6- tetrame thy 1 - 4 - piper idyl ) dodecy 1 succ inic imide, 1- 

[ (3 , 5-di-tert-butyl-4 - hydroxyphenyl ) prop ionyloxye thyl ] - 
2,2,6,6- tetrame thyl - 4 -piper idyl ( 3 , 5 - di - ter t - buty 1 - 4 - 
hydroxyphenyl ) propionate , bis(2, 2, 6,6- tetrame thyl - 4 - 
piperidyl) sebacate, bis ( 1 , 2 , 2 , 6 , 6 -pentamethyl - 4 -piperidyl ) 
sebacate , bis{l,2,2,6,6- pentamethyl -4-piperidyl) -2 -butyl - 2 - 

( 3 , 5 - di - tert -butyl - 4 - hydroxybenzyl ) malonate, N,N'- 
bis {2,2, 6, 6- tetrame thyl - 4 -piperidyl ) hexame thyl enedi amine , 
tetra {2,2,6,6, - tetrame thyl - 4 -piperidyl ) 
butanetetracarboxylate , bis(2,2,6,6- tetrame thyl - 4 - 
piperidyl) ' di ( tr idecyl ) butanetetracarboxylate, 
bis(l,2,2,6,6 -pentamethyl -4-piperidyl) ' di { tr idecyl ) 
butanetetracarboxylate, 3 , 9 -bis [1 , 1 -dimethyl -2 -{tris(2,2,6,6- 
te trame thyl - 4 - piper idyloxycarbonyloxy) butyl carbonyloxy} - 
ethyl ] -2,4,8,10- te traoxaspiro [5.5] undecane, 3, 9-bis [1, 1 - 
dimethyl-2- {tr 13(1,2,2, 6, 6 - pentamethyl - 4 - 

piperidyloxycarbonyloxy) butylcarbonyloxy} ethyl] -2,4,8,10- 
te traoxaspiro [5.5] undecane, 1,5,8,12- tetrakis [4 , 6 -bis {N- 
(2,2,6,6- tetrame thyl - 4 - piperidyl) butyl amino} -l,3,5-triazin-2- 
yl] - 1 , 5 , 8 , 12 - tetrazadodecane , a 1 - ( 2 - hydroxyethy 1 ) - 2 , 2 , 6 , 6 - 
tetramethyl -4 -piperidinol/dimethyl succinate condensation 
product, a 2 - tert - octyl amino -4,6- dichloro -s-triazine/N,N' - 
bis(2,2,6,6- tetramethyl - 4 -piperidyl) hexame thy 1 enedi amine 
condensation product, an N , N • - bis ( 2 , 2 , 6 , 6 - te trame thyl - 4 - 
piperidyl) hexame thylenediamine/dibromoethane condensation 
product , 2,2,6,6- tetramethyl - 4 - hydroxypiperidin - N - oxy 1 , 
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bis(2,2,6,6-tetramethyi-N-oxylpiperidine) sebacate, tetrakis(2,2,6,6-tetramethyl-N- 
oxylpiperidyl) butane- 1,2, 3,4-tetracarboxyIate, tetrakis(i,2,2,6,6-pentamethyI-4- 
piperidyl) 1,2,3,4-butanetetracarboxyIate, and 3,9-bis(l J-dimethyl-2-(tris (2, 2, 6, 6- 
tetramethyl-N-oxylpiperidyl-4-oxycarbonyl)butylcarbonylox.y) ethyl) -2,4,8, 10- 
tetraoxaspiro [5.5] undecane, especially carboxylic acid esters of 1,2,2,6,6-pentamethyl- 
4-piperidinol or 2,2,6,6-tetramethyl-4-piperidinol. 

The hindered amine photostabilizer is most preferably present in an amount 
between about 0.10 to about 0.50 part by weight, for example, between about 0.15 to 
about 030 part by weight, based on 100 parts by weight of the thermoplastic elastomer. 

Examples of the phosphite antioxidants include tris(nonylphenyl) phosphite, 
tris(2,4-di-tert-butylphenyl) phosphite, tris[2-tert-butyl-4- (3-tert-butyl-4-hydroxy-5- 
methylphenylthio) -5-methylphenyl] phosphite, tridecyl phosphite, octyldiphenyl 
phosphite, di (decyi)monophenyl phosphite, di (tridecyl) pentaerythritol diphosphite, 
distearylpentaerythritol diphosphite, di (nonylphenyl)pentaerythritol diphosphite, bis(2,4- 
di-tert-butylphenyl)pentaerythritol diphosphite, bis(2,6-di-tert-butyl-4- 
methylphenyl)pentaerythritol diphosphite, bis(2,4.6-tri-tert-butyiphenyl)pentaerythritol 
diphosphite, bis (2,4-dicumylphenyl)pentaerythritol diphosphite, tetra(tridecyl) 
isopropylidenediphenol diphosphite, tetra(tridecyl)-4,4 , -n-butylidenebis(2-tert-butyl-5- 
methylphenol) diphosphite, hexa(tridecyl) -1,1,3 -tris(2-methyl-4-hydroxy-5-tert- 
butylphenyl)butane triphosphite, 2,2'-methylenebis(4,6-di-tert-butylphenyl) -2-ethylhexyl 
phosphite, 2,2'-methylenebis(4,6-di-tert-butylphenyl)octadecyl phosphite, 2,2'- 
ethylidenebis(4,6-di-tert-butylphenyl) fluorophosphite, tetrakis(2,4-di-tert- 
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butylphenyl ) biphenylene diphosphoni te , 9 , 1 0 - dihydro - 9 - oxa - 1 0 
phosphaphenanthrene- 10 -oxide, tris(2 - [(2,4,8,10- 
tetrakis ( tert -butyl) dibenzo [d,f] [1,3,2] dioxaphosphebine - 6 - 
yl ) oxy] ethyl ) amine , and a phosphorous acid ester of 2 -ethyl - 
2 -butylpropylene glycol and 2 , 4 , 6 - tri - tert -butyl phenol. Of 
these , bis (2 , 6 - di - tert -butyl - 4 -me thylphenyl ) pentaerythri tol 
diphosphite represented by the following formula is 
preferable in that it provides particularly excellent 
stabilizing effect. 




H3C-(O)-0- p ) c 



Examples of the phenol antioxidants include 2,6-di- 
tert-butyl-p-cresol, 2,6- diphenyl - 4 - oc tadecyloxyphenol , 
stearyl ( 3 , 5 - di - ter t - butyl - 4 - hydroxyphenyl ) propionate, 
distearyl (3,5-di-tert- butyl - 4 - hydroxybenzyl ) phosphona te, 
thiodiethylene glycol bis [ ( 3 , 5 - di - tert -butyl - 4 - 
hydroxyphenyl ) propionate] , 1,6- hexamethylenebis [ ( 3 , 5 - di - tert 
butyl - 4 -hydroxyphenyl) propionate] , 1,6 -hexamethylenebis [{3,5 
di - tert - butyl - 4 - hydroxyphenyl ) propionic acid amide], 4,4'- 
thiobis(6-tert-butyl-m-cresol) , 2,2* -methylenebis (4 -methyl - 6 
tert-butylphenol) , 2,2* -methylenebis (4 -ethyl - 6 - tert - 
bu tylphenol ) , a bis [3 , 3 -bis ( 4 - hydroxy- 3 - tert - 

butylphenyl) butyric acid] glycol ester, 4 , 4 ' - butyl idenebis { 6 



12 



tert -butyl -m- cresol) , 2 , 2 1 - ethyl idenebis (4 , 6 - di - tert - 

butyl phenol ) , 2,2'- e thyl idenebi s ( 4 - sec - butyl - 6 - tert - 

butyl phenol ) , l,l,3-tris(2 -methyl - 4 -hydroxy - 5 - tert - 

butyl phenyl ) butane , bis[2-tert- butyl - 4 -methyl - 6 - { 2 - hydroxy- 3 - 

tert -butyl - 5 -me thylbenzyl ) phenyl ] terephthalate, 1,3,5- 

tris {2 , 6 -dimethyl - 3 -hydroxy -4 - tert - bu tylbenzyl ) isocyanurate , 

1 , 3, 5 - tris (3, 5-di-tert- butyl - 4 - hydroxybenzyl ) isocyanurate , 

1 , 3, 5-tris (3, 5-di-tert- buty 1-4 -hydroxybenzyl) -2,4,6- 

trimethylbenzene , 1, 3, 5-tris [ (3, 5-di-tert- buty 1-4- 

hydroxyphenyl ) p r op ionyloxy ethyl] isocyanurate , 

tetrakis [methylene -3- {3 ' , 5' -di-tert- buty 1-4' - hydroxypheny 1 ) 

propionate] methane, 2 - tert - butyl - 4 -me thyl - 6 - { 2 - acryloyloxy - 3 - 

tert -butyl - 5 - me thylbenzyl ) phenol , 3 , 9 - bis [1 , 1 -dimethyl - 2 - { (3 - 

tert -butyl - 4 - hydroxy - 5 -methylphenyl ) prop ionyloxy} ethyl ] - 

2 , 4 , 8 , 10 - tetraoxaspiro [5 . 5] undecane , and triethylene glycol 

bis [(3 - tert- butyl - 4 - hydroxy - 5 - methylphenyl } propiona te] . 

Examples of the sul f ur - con taining antioxidants include 
dialkyl thiodipropionates such as dilauryl thiodipropionate , 
dimyristyl thiodipropionate, and distearyl thiodipropionate; 
and P - alkylmercaptopropionic acid esters of polyol such as 
pentaery thri tol te tra ( P - dodecylmercaptopropiona te) . 

Examples of the ultraviolet absorbers other than the 
alkylbenzoa te compounds of the present invention include 2- 
hydroxybenzophenones such as 2 , 4 - dihydroxybenzophenone , 2- 
hydroxy - 4 - me thoxybenzophenone , 2 - hydroxy - 4 - oc toxybenzophenone , 
and 5 , 5 1 -methylenebis { 2 - hydroxy - 4 -methoxybenzophenone) ; 2- 
( 2 ' - hydroxyphenyl ) benzotriazols such as 2 - ( 2 ' - hydroxy - 5 ' - 
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methyiphenyl) b otriazol, 2 -( 2 ' -hydroxy- ' -di-tert- 

butylphenyl) benzotriazol, 2 - {2 * -hydroxy -3 ' , 5 ' -di-tert- 

butylphenyl) ~ 5 - chlorobenzo triazol , 2 - ( 2 1 - hydroxy - 3 ' - ter t - 

butyl - 5 ' - me thyl phenyl ) - 5 - chlorobenzo triazol , 2 - (2 ' - hydroxy - 

5 ' - tert -octylphenyl) benzo triazol , 2 - (2 ' -hydroxy- 3 ' , 5 ' - 

dicumylphenyl ) benzotriazol , and 2 , 2 ' -me thylenebis { 4 - tert - 

octyl - 6 -benzotriazolyl ) phenol ; benzoates such as phenyl 

salicylate, resorcinol monobenzoa te , and 2,4-di-tert- 

butylphenyl 3 ' , 5* - di - tert -butyl - 4 1 - hydroxybenzoa te ; 

substituted oxanilides such as 2 - e thyl - 2 1 - e thoxyoxanil ide and 

2 - ethoxy - 4 1 - dodecyloxanii ide ; and cyanoacryia tes such as 

ethyl a - cyano - P , P - dipheny lacry la te and methyl 2-cyano-3- 

methy 1 - 3 - (p -me thoxyphenyi ) a cry late . 

The thermoplastic elastomer composition of the present 

invention may also comprise heavy metal deactivators, 

nucleating agents, metallic soap, hydro talci tes , pigments, 

organic tin compounds, pias tic izers , epoxy compounds, foaming 

agents, antistatic agents, flame retardants, lubricants, 

proces sing aids , and inorganic fillers, such as talc, silica, mica, calcium silicate, 

calcium carbonate, barium sulfate, zinc oxide, magnesium hydroxide or a mixture 
thereof. The inorganic filler is incorporated in an amount of not more than 30 parts by 
weight, based on 100 parts by weight of the thermoplastic elastomer. 

Particularly, in the thermoplastic elastomer 

composition of the present invention, the color of the 

product is easily adjusted, and various known pigments can be 

used for the product, since plate-out of pigments from the 

composition into a processing machine does not occur. 

Examples of pigments used in the thermoplastic 

elastomer composition of the present invention include 

inorganic pigments, azo pigments, nitro pigments, atine 
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pigments, acidic dye lake pigments, vat dye pigments, 
isoindolinone pigments, basic dye lake pigments, mordant dye 
pigments, quinacridone pigments, phthalocyanine pigments, 
nitroso pigments, daylight fluorescent pigments, metal powder 
pigments, and polymer coupled pigments. 

When the thermoplastic elastomers of the present 
invention are produced, the methods for addition of 
alkylbenzoate compounds and other additives thereto are not 
limited, and additives may be used in the following forms: 
powder, water dispersions such as emulsions or suspensions, 
and organic solutions. 

Although the types of blenders are not limited, when 
powder additives are used, a ribbon mixer or a Henschel mixer 
is useful for dry blending, and a uniaxial or biaxial 
extruder is useful for kneading. A conventional vertical 
mixer is sufficient for blending when additives assume the 
forms of water dispersions or solutions. 

Additionally, various processes for addition may be 
employed in accordance with the forms of additives. For 
example, powder additives can be added during molding of the 
thermoplastic elastomer compositions, and adsorption or 
impregnation of additives into a molded product may be 
performed by dipping a molded product into an additive 
solution after molding. As another method for addition 
during molding, the additives may be kneaded in a final 
blending process after preparation of a blended master batch 
of high concentration, or through granulation of powder 
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additives to depress a dust. 

The present invention will next be described in more 
detail by way of examples, which should not be construed as 
limiting the invention thereto. 
KxamplR 1 

Propylene resin {60 parts by weight), EPR (20 parts by 
weight), talc (20 parts by weight), titanium oxide (2 parts 
by weight), calcium stearate {0.05 parts by weight), stearyl 
(3 , 5 -di - tert-butyl -4 - hydroxyphenyl ) propionate {0.1 parts by 
weight), tris ( 2 , 4 - di - tert - butylphenyl ) phosphite (0.05 parts 
by weight), tetrakis ( 1 , 2 , 2 , 6 , 6 -pentamethyl - 4 -piperidyl ) 
1 , 2 , 3 , 4 -butanetetracarboxylate {0.15 parts by weight) and an 
alkyl benzoate compound (Compound No. 1) (0.1 parts by 
weight) were blended in a ribbon mixer. The resultant 

o 

mixture was supplied to a pelletizer and extruded at 250 C, 
to thereby prepare pellets. 

Subsequently, after the above pellets were melted at 
250°C, 2-mm thick sheets were prepared by injection molding, 
so as to serve as an interior or exterior trim material . The 
sheets were tested for weather resistance (time until 
occurrence of cracking) and weather coloring (yellowness 
index after 480 hours) by use of a sunshine weatherometer 

o 

under the following conditions; black panel temperature: 83 C, 
18-minute rain in a 120-minute cycle. 

Ten test pieces (25 mm x 50 mm x 2 mm) of an interior or 

o 

exterior trim material were placed in an 80 C oven, and after 
elapse of one week their surfaces were visually observed for 
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occurrence of bloom, as well as for severity of any bloom 
found. The results are evaluated as follows. 0: no bloom, 
X: bloom on the entire surface. 

A test tube containing 25 grams of a specimen was 

covered with a glass plate, and heated in a 10Q°C oil bath 
for 48 hours, to thereby check for presence of deposited 
matter and the degree thereof (fogging) in the same manner as 
the bloom test. The results are evaluated as follows. 0: no 
deposition over the glass plate, X: deposition over the 
entire glass surface. The results are shown in Table 1. 

The same procedure as in Example 1 was performed, 
except that no alkyl benzoate compound was used (Comparative 
Example 1-1} , an aryl benzoate compound serving as a UV 
absorber was used in place of the above compound (Comparative 
Example 1-2} , or a UV absorbing compound other than a 
benzoate compound was used in place of the above compound 
(Comparative Example 1-3) . The results are shown in Table 1. 



Table 1 





UV absorber 


Time at 

which 
cracking 
occurred 
(hr) 


Yellow- 
ness 
Index 


Bloom 


Fogging 


Example 1 


Compound No . 1 


2900 


2.3 


0 


O 


Comp Ex. 1-1 


None 


1000 


5 . 1 


0 


0 


Comp Ex. 1-2 


Comp. Compound l* 1 


2100 


12 .2 


X 


X 


Comp Ex. 1-3 


Comp. Compound 2" 2 


1100 


4 . 5 


X 


X 



* 1 : 3,5-di-tert- butyl - 4 - hydroxybenzoic acid- 2 , 4 - di - tert -butylphenyl 
ester 

* 2 : 2 - ( 2 ' - hydroxy- 5 1 - methyl phenyl ) - 5 - chlorobenzotriazole 
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Kxample 2 

The procedure of Example 1 was performed, except that 
propylene resin (65 parts by weight), EPDM (15 parts by 
weight) , talc (20 parts by weight) , titanium oxide (2 parts 
by weight), Phthalocyanine Blue (1 part by weight), 
hydrotalcite (0.1 parts by weight), te trakis [me thylene - 3 - 
( 3 1 , 5 ' - di - tert -butyl - 4 ' - hydroxyphenyl ) propionate} methane (0.1 
parts by weight), bi s ( 2 , 6 - di - tert - butyl - 4 - 
methylphenyl) pentaerythri tol diphosphite (0.1 parts by 
weight) , 3,9-bis[l,l -dimethyl -2-{tris(l,2 # 2,6,6 -pen tame thy 1 - 
4 -piper idyl oxycarbonyloxy) bu tylcarbonyloxy} ethyl ] -2,4,8,10- 
te traoxaspiro [5 . 5] undecane (0.2 parts by weight), and 
alkylbenzoate (Compound No. 1) (0.3 parts by weight) were 
blended, to thereby prepare pellets. By use of a kneading 
roller at 240°C, the pellets were molded into a sheet having 
a thickness of 0.1 mm. 

A test piece of 25 mm x 50 mm x 0.1 mm was prepared from 
the obtained sheet, and the time at which cracking of the 
piece initiated was measured under the same conditions as in 
Example 1, by use of a sunshine weatherome ter , to thereby 
evaluate the weather resistance thereof. Bloom and fogging 
of the piece were also evaluated in the same manner as in 
Example 1. The results of evaluation are shown in Table 2. 
Comparative Example 2 

The procedure of Example 2 was performed, except that 
no alkylbenzoate was used (Comparative Example 2-1), 
arylbenzoate was used as an ultraviolet absorber (Comparative 
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Example 2-2) , or a compound other than a benzoate compound 
was used as an ultraviolet absorber (Comparative Example 2-3) . 
The results are shown in Table 2. 



Table 2 





UV absorbers 


Time at 

which 
cracking 
occurred 
(hr) 


Bloom 


Fogging 


Example 2 


Compound No . 1 


2700 


0 


0 


Comp . Ex . 










2 - 1 


None 


800 


0 


0 


2-2 


Comp. Compound l* 1 


1000 


X 


X 


2-3 


Comp. Compound 2* 2 


1800 


X 


X 



*1 and *2 correspond to the compounds of the same number shown in 



Table 1. 



The procedure of Example 2 was performed, except that 
propylene - ethylene copolymer (70 parts by weight), SBS (30 
parts by weight) , Phthalocyanine Blue (1 part by weight) , 
calcium stearate (0.2 parts by weight), tetraki s [methylene - 3 - 
<3',5'-di-tert- butyl - 4 ' - hydroxyphenyl ) propionate} methane (0.2 
parts by weight), bi s ( 2 , 6 - di - tert - butyl - 4 - 
me thylphenyl ) pentaery thr i tol diphosphite (0.2 parts by 
weight), bi s ( 2 , 2 , 6 , 6 - tetrame thyl - 4 - piperidyl ) sebacate (0.3 
parts by weight) , and alkylbenzoate compound (Compound No. 1) 
(0.3 parts by weight) were blended, to thereby prepare 
pellets. By use of a kneading roller at 240°C, the pellets 
were molded into a sheet having a thickness of 0.1 mm. 

A test piece was prepared from the sheet in the same 
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manner as in Example 2, and weather resistance and resistance 
to weather- induced coloring thereof were evaluated by use of 
a sunshine weatherome ter in the same manner as in Example 1 
except that rainfall cycling was omitted. Weather resistance 
was evaluated in terms of degradation time, and resistance to 
weather - induced coloring was evaluated in terms of yellowness 
index after 2000 hours. 

Transfer of pigments from the piece to the kneading 
roller resulting from the additives was considered to 
constitute plate-out. Specifically, after preparation of the 
aforementioned compounds, a sheet was prepared, by use of a 
kneading roller, from a vinyl chloride resin containing a 
white pigment. Blue - color ing of the sheet of vinyl chloride 
resin was evaluated by visual inspection as follows, X: 
obvious coloring, A; slight coloring, 0: no coloring. The 
results are shown in Table 3. 
Comparafivp Example 1 

The procedure of Example 3 was performed, except that 
arylbenzoate was used as an ultraviolet absorber in place of 
the alkylbenzoate compound (Comparative Example 3-1), or a 
compound other than a benzoate compound was used as an 
ultraviolet absorber (Comparative Example 3-2). The results 
are shown in Table 3 . 
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Table 3 





Test Compound 


Time until 
embrittlement 
(hr) 
(weather 
resistance) 


Plate- 
out 


Yellowing 
(resistance 
to weather- 
induced 

coloring) 


Example 3 


Compound No . 1 


3300 


0 


4 . 6 


Comp . 
Ex . 3-1 


Comp . Compound l' 1 


2300 


A 


15 .6 


Comp . 
Ex. 3-2 


Comp. Compound 2* 2 


1500 


X 


10 . 8 



*1 and 2* correspond to the compounds of the same number shown in 
Table 1. 



Propylene resin (60 parts by weight), EPR (20 parts by 
weight) , talc {20 parts by weight) , titanium oxide (2 parts 
by weight), calcium stearate (0.05 parts by weight), 
tetrakis [methylene -3 - (3 ' , 5 * -di - tert -butyl -4 * - 
hydroxyphenyl ) propionate] methane (0.1 parts by weight) , 
tetrakis (1,2,2,6,6 -pentamethyl - 4 -piper idyl) 1,2,3,4- 
butanetetracarboxylate (0.15 parts by weight), alkylbenzoa te 
compound (Compound No- 1) (0,2 parts by weight), and 
additives shown in Table 4 (0.1 parts by weight) were blended, 
and the resultant mixture was extruded at 250°C to prepare 
pellets. Subsequently, a sheet having a thickness of 2 mm 
was prepared from the pellets through injection molding at 
250°C, and the yellowness index thereof was measured. 
Weather resistance and resistance to weather - induced coloring 
were evaluated by use of a sunshine wea therometer in the same 
manner as in Example 1, except that rainfall cycling was 
omitted. Weather resistance was evaluated in terms of time 



until initiation of cracking, and resistance to weather- 
induced coloring was evaluated in terms of yellowness index. 
The results are shown in Table 4. 



Table 4 





Addi tives 


Time until 
initiation of 
cracking (hr) 


Yellowness 
Index 


Example 4-1 


none 


1400 


10.2 


4-2 


2112* 3 


1400 


6 . 2 


4-3 


HP-1CT 4 


1600 


5 . 1 


4-4 


PEP - 36* 5 


2200 


3.0 



tris (2, 4 - di - tert- butyl phenyl ) phosphite 

2,2* -methylenebis (4 , 6 - di - tert - butylpheny 1 ) - 2 - ethylhexyl phosphite 
bis (2, 6-di-tert-butyl-4 - me thylphenyl ) pentaerythritol diphosphi te 

As clearly seen in the above mentioned detailed 
description, especially the results of Examples, when 
improving weather resistance of a thermoplastic elastomer 
resin, a thermoplastic elastomer containing the alkylbenzoate 
compound according to the present invention as an ultraviolet 
absorber exhibits remarkably improved weather resistance and 
resistance to weather - induced coloring as compared with the 
case where antioxidants, hindered amine photo- stabilizer , or 
other ultraviolet absorbers are used. Use of the 
alkylbenzoate compound yields other improvements, including 
prevention of blooming, prevention of fogging, prevention of 
plate-out during processing, and prevention of staining of a 
processing machine, because pigments which are used are not 
transferred . 



*3 
*4 
*5 
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